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0 The present .nvention relates to a dictrihi.tcri „ 

sp... ,n t0 Cent ano server co^^^^^^^ »«™ stable ob.ects are 

server ob,ec. component. By copying client obiw - 0 'm™ n " I T * fe ' ere " Ce !0 the located 

<o the Levant server-ob,ec, comlo^^T^r^L^, ^ **** ^ US6fS 00ta ' n ^ 
system ,eature ,s ^scr.b c d m the context of a distributed conferencing 



Workstation A 



Server 



Workstation 8 
v-cMpb-c) 




FIG 7 



/ 

/ 



EP 0 497 022 Al 



-0 



25 



3C 



45 



50 



55 



for :he associated object of the first type. 

The system accord.ng to the present invent.on may be .n the form nt * mm^a^ ^ * ♦ 

ccnierence system for facilitating distributed meetings. 

A particular embodiment of the present invention -«.n now bp nocr,,^ 
reference to the accompanyng drawngs ,n which- <»sci.bed. by way of examp.e. w„h 

F.gure i ,s a d,agram of a disputed system according !o the present invention- 
F.gura 2 shows the ma,or components of a server ana *orhstat,on of the system- 
i-'gure 3 snows a voice and data network structure: 



The present invention relates to a distributed ccmr.utpr c v <f 0m a «n . 
exclus.veiy.toamu.t.mediad.s^^ ^ Part,CUUf,y - bu « "* (// 

The object-based approach to system development „ becoming well-established. The basic idea „ ,o *I " 4 

, fhe 9 d- m a oV'T™ ; ' ermS °' S ° itWare ° b,eCtS - *«* h3vmg " S Jata -ethods r 0P era ng on 
! T ■ reom ' nun '«» b >' means of messages. An 3(3 vantage ,n encapsulating da a an d 

metnods ,„ th, s way 1S that the result.ng Sys , em , s rel at,v*. y ,„ y w main J n and p JJ*** 

u ZZTn'TcT £ ° ,d ^ Hew ' ett - Pac ^- ^ - « ob.ect-based electronic ma,, ap c 
as o D) ects 33965 ™ «*"*>"•"«■ '«* « «•*. Cstnbution lists, etc. are treated 

" An oLT? C r„ be fegar(3ed 33 3 d ' SCrele e ' ,,i,y wn ' Crt C3n '"d-viduany be moved, copied destroyed etc 

w Tw\2Z^T $t ° fed ° n d ' SC ° f °' her med ' Um " ° D!e ' :t — gemen' S0 ftwa f 1 nes to 

pass a message to it. one or more processe* will be inih-ron -^h.^k , ... _ 

an ob.ect „ fully defined by its data and has no ^ ?, !^ «™«™<»- « 

ob ( ect has one or more processes associated I w„h T ^ ^ ^7^" 
■•5 processes and data then ,t is said to be "active". " ' Wte °' that ° r0Cess 0f 

A distributed object based system * one m which «everai w C rk<r a i.n„ e a « . 
network and messages between op.ects of th* - y «, e m ,an Z tn, T interconnected over a 
may also be transm,ss,b.e over the networ V S ° b,eCtS themSe ' V6S 

workstanons or a central computer connected -o elZnZV^ , , ' n,e ' connected ™»>9™ 

server machmes w„h mte.ligen, w 0 ,ksta,S \ T^l^T^? T h " ' nterC ° nneC ' ed 
The term "workstation" -s mtended to be appl.cab.e to a" of C'^l* m ' X,Ufe °' P0SS ' b, " t,eS - 

In a distnouted object based system there are benef.ts m soiittma shar'ah.* « ma „,> « 
parts so as to enable more than one user to access the ^mannc S ,» T TT presen,a,,on 
the context of a distributed conference ^VJ^T^ ' IV"* °' 

The workstations may be arranged m a chent-server arrangement w„h semant.c object parts stored on 
server machines and presentation obiect parts *torPd on client ma -h,o oe a., . 

m » «- -c n : 9! on : ™:LTs^::z*r- seman,,c owc ' 

Accoramg to the present invention we provtde an object ba«ed <iictrih.it*H / 

.he second type between workstation^ y V e ^. i^r'rrJT ,ra ? S ;"!: nQ " ° b,eCt °' 
.type for each w 0 rkstat,on receiving an ob,ect of the second tyoi ° a,ed ° b,eCt °' ^ " fSt 

The present invention provides an effertive wa«y nf anan.nn f. 

r/oe' biv e ^,r s f:: 0 '?r„ ^^-r !vs,6 " , cOT ' o " ses ™™ "» °< « <•«« 
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windows. 

A oossible video network is shown in Figure 5 The vn.ieo network »s based on a central video switch 54 
connected using a star topology to client workstations C Video signals are modulated on to VHF earners 
ana transmitted over standard analogue cabling 56. The video switcn 54 is a conventional cable television 
$ switch. Several sucn switches can be cascaced in a bar arrangement for large systems. 

For long distance video communications, a device 53 for ccmcessing and decompressing video 
signals (a *>ooec"i may be used and the signals are transmitted using ISDN teiepncne lines. 

The architecture of ;he obiect-based system 10 win now t;e described. 

With reference to Figure 6. tne structure of one user's oonion of the system is represented. The 
o functions of ?he obiects are as follows: 

a Venue object (V) is an electronic meeting otace allowing control over media channels and providing a 
location for storing shared objects. A user may nave several Venue obiects: 

a Phone Booth object fP6) controls the creation of Venue objects and oversees the setting uo. 
maintenance ana closing down of conferences. The PB comprises a processor for handling incoming and 
5 outgoing calls: 

a Connection Manager object rCMi controls driver components <0- ... D„) which handle media 
connections for the system 10: 

a Directory object |D) which provides a list of potential meeting participants. 

Object X represents another system object for performing a specific meeting-related function, eg. a 
o whiteboard function. 

Figure 6 is a conceotual representation of the system i0 and the arrows represent inter -object 
communication, in the embodiment being described, the system comprises client workstations C and 
servers S ana most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 

The server objects handle the centralized and distribution • oriented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client objec:. 
and so on. 

In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave client workstations. 

The client workstations are each running an object-based system of the type described m European 
Patent Application No.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-0 mentioned m attached' Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
t objects can be copied. During a copy operation, the container of the ooiect to be copied sends a message 
to the OMF28 asking the OMF28 to copy the relevant object and identifying the container object which is to 
receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooiect as one of us child obiects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising »t. 
Serialising an object involves converting it to files, say DOS files, containing the data of the obiect and 
information about its properties and its child objects. 

Server objects are not linked by parent-ch.ld links m the manner m which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of aata item 
60 used to name objects. The data item 60 is an etght-Oyte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits is a machine identifier M I D comprising a 32 bit server IP address 
ana a 32 bit machine IP address. For a server object the server IP address and the machine IP aodress will 
be the same whereas for a client object these will be different. If there .s only one domain per machine, the 
domain identifier 0 1.0 is zero. The obiect identifier 0 I 0 comprises a 32 b.t generation count and a 16 bit 
tag. The 16 bit tag uniquely identifies the object within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely-named m time. 
The generation count is simply the time in seconds. 

When a client obiect is closed (inactive) it appears as an .con on a user's screen. The user opens the 
object by clicking on the .con Opening a client object causes it to ssna a message to its associated server 
object informing the server object that the client obiect .s now active i.e a Here Am I message. Until then. 



EP 0 497 022 A1 



Figure a shews video facilities for a cnem workmen. 
Figure 5 shows a video network structure: 
Figure 5 illustrates :he main objects m the system 

F'Qure 7 illustrate; the functionally split nature of :n e oo.ee- ,n the sv .,.„ 
a J-gure 8 snows the ma,or components cf the system mixture- ' 
Figure 9 shows a typical Venue. 
Figure 10 shows a CoMedian directory 

Sur" Is " 27 T' M meSS39e SeqUen " S ^«on, : 
^gures 1 5 ■ 27 s n 0 w screens dur.ng a typical user 

The mam components 0 f a mult.-mec.a distributed ^.e'et-ha.^ -„„,« 
■nvennon will first be described. ■-onierenc.ng system according to the 

flefemng i0 Figure t. a multimedia distributed -h.ect-bas^ - nnte 
cresent .nvennon ,s. .ndicateo at 10. The system .0 comn n«V.f '- on ' e ^ce system according ■ !c the 
network I2 may be a Wld , area ne^J^^^T^ ssr ^ s S "-ecteo over a network , 2 . th e 
■'5 network (MAN). Chen, workstations C are connected to each of ml* ° r 2 mel ^ 01 "^ area 

Serve. S communicate w, th each other b/ a^ZX^Zto "^'^ 3 ^ 5 

pnncpie. c.ien, ^stations C could commumcate dire-tlv w th I ,! M " S °' SSrverS AUh0u 9 h 
and therefore each client workstation C h 3S only 0 n e J LT h ' C ' ea ' eS p,act,ca, P rob,e ^ 

client workstations to commun.cate w„h each other „,a q 0Pen '° " S '° Cal Server S 10 3naD,e 

K flefemng to Figure 2. each server S compr.se- 

hardware 14. such as an HP9000 300 HP-UX .vmputer ,up „ a , „ 
Company,: -.mputer ,hp , s a trade mark of Hewitt Packard 

operating system software IS. such as HP-UX software- 
Remote Ob,ect Access Manager (ROAM) software ,8 fnr ma „ 

A '° rot 0 nS , C C ° nneCte<3 t0 the S6r " er S ™ other servers o : e .ZoT* C ° mmunicat,ons 

COM software 20 providing object management fac-.t.es 

server obiects 21 which are obiects to *e shares het 
ob/ect parts mentioned m the introduction. " " " uSe,s and wn * n .correspond to the semantic 

Each client workstation C comprises: 
" hardware 22. such as an IBM-AT compat.ble PC 

operating system software 24. SUC h as DOS software 

rfh'l? S0f,W3re 26 ' SUCh 35 MS Win ' 30wS »P"«tton, softwarP- 
an ooject management facility (OMF> 28 sum ac a c ta "1 \« If ' . 

mark of Hewlett-Packard Company used for a fam.iy ^ ao „f a ? ° MF ,Newwave lS a 

» cb,ects software 30. such as NewWave ob e" anl ni - °^ ^ 

'or handling communication w,,h od.erts on n mer r^n ''th ' ° b ' eC,S 32 3 R0AM ° fc ' ect 34 

presenta„on ob )e ct parts mentioned ,n the ! .nTrooSen * " C " em ° b|8C,S 32 COrreSDC " d 10 
The user C f a client workstation C therefore has a ..m-^ 

ob.ects of the system and can cause ob.e^ , J. Z * w,,h,n wh,ch » manipulate 

«o server S. °°' eC ' S tC oe " a ^m,tted over the network t 2 v,a the associated " 

The system to provides multimedia facilities to u «er. F^r «« mnta 
vo.ee and or video commumcat.on facilit.es as «p H as "da." a * *' xamp,e - each cl,ent workstation C may nave 

A possibfe vo.ee ano data network struc lelc s * ZZl f1"T , faCl,, "! S - , 
and 3. a networked PC server 4 2 , s connected to the^ local pial T ^ ' W ° S " 6S ° eS ' 9nated A 

s multi-port telephone interface cards (such as the VBx £n „ , ! C SefV8r 42 C00ta ' ns one or m ° f * 

PABX .s controlled by the PC server 42 and users can'l ^ ^ «nc.». The 

are connected to the local PABX and conven.em y <oT a w «m StUM d8Sk ,e ' ephones 44 

Each of the site* A and b -nmn, . .7 63 the,r rJ,em ^stations C. 

e s te_ A and B ..ompnses a LAN and a LAN WAN br.oge -nterconnecng the LAN w„h a 

' In use. the PC server 4 2 rece-ves commands from servers S ,n ... 

telephone conference calls. To the PAex the PC IT ' UP ' ma,n,a,n and c!ose 

therefore d,a. other users adding ,hem ,„ , 0 conference * n ° rma ' te ' epn ° ne ™ can 
m orcter to conduct conferences over a wider are/ pp L 9 °J 
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Button Appearance 


Meaning 


No button 

While, unhighhghted 
Slack 

Red 


This person ooes not nave this media channel available. 

The media channel is available, but not cnosen for use. 

The media cnannel has been selected, but is inactive because the person 

»s not present ir. the Venue or the connection has not been completed yet. 

The media channel ts oemg used. 



The lower portion of the Venue is taken up by the shared object area 73. This acts as a snared foiaer 
storing objects on the server and making them accessible to all users of the Venue. Inactive obiects are 
represented by an icon such as icon 38 m Figure 10. Objects m the shared object area 78 may oe d»ent 
obiects e.g. Whiteboard client oojects. or may be standard NewWave objects, it is possible to move objects 
into ana cut of the snared object area 73 of the Venue-client object. Moving a functionally-split object such 
as a Whiteboard object into the shared object area 78 does not entail moving the Whiteboard-server object 
but just the Whiteboard-client obiect. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of its children. The Whiteboard-cJient object is then serialised by the Venue-client 
object ana sent to the Venue-server object. The Venue-server object updates Ms other active Venue-client 
object with the news that a new Whiteboard object is available m the Venue and these Venue-client objects 
oisolay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whiteboard- 
server obiect remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
ooject by any of the users cf the Venue cause a copy of the Whiteboard-client object to be senahsed by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

in contrast, if a NewWave object icon is moved into the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
object by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
obiect and changes which a user makes are not reflected m the copies held on the other users' machines. 
This is a consequence of the non-functionaily split nature of NewWave obiects and is an tmpiememational 
feature rather than one which ts important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client obiect arranges for the creation and activation of Venue 
client obiects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth chent object the user is presented 
with a directory 90 of oossibie meeting participants as shown m Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a meaia selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out in the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant apoears in the area 94 as shown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 adds that person to the list of Venue participants, in addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by de-checking the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will be implemented. The Convene option win be described later. 

There is also a Connection Manager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager jbject handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests during use. The Connection Manager object 
performs the following services: 

maintains a list of media resources available m the system 
- detects wnen resources fail 

• monitors resource channel availability ue. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using different media* 
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^z^*~«::~« ln ^ ~* - — anc 

ex,sience of a correspond^ ci.ni object and ^STsZlT" ^ **' 9ua ' an,ee "* 
corresponding cent ejects wh.ch are curre.-u.y act^ O^n.no a . - , '1 ' St ° r6 ,he ' Ge ™ ies °« 
' tne state of the ob,ec, ano can make ,npu, l0 Z ^ til * I '? ^ meanS tha( a ^' «" «e. 
server oc,ect. P r fht c,,em 'eguiar.y updates, and ,s upcated by ;he 

c^X2 ^zs^zz^v^ — r r ob,ect — » ™ - 

::mpns,n 3 components .oentifyng the relevant" r„ e nr "f" ieC ' ' S 5 ' Ven a un '^ e °o,ect -oennher 

•« W for tne part.cular ob,ect. On the c .,en, si. k fe,eVam Com ™ and 3 

'or keeo.ng a record of wha, 0 b,ects are ores-nMy'on tre D r7r t mana 9 ement (OMF) 60 

-n ob,e C! cr.at.on and delet.cn. ob.ect nam,n g ZZ^ ^T ^ ' S 

'Out.ng. Th.s ,s a standard NewWave OMF £*. Tl T , and d6ac,lvat,on 'ruer-ob.ect message 
stancaiiy fnked to each client ob,ect CO pmv.d.ng acc«s » ^ ' ' man39er " brary lC0M ^-C) 6. 
other words, the COMUB-C 6, has been added to '^'^ * a ROAM client ob.ee, 62. In 

'un«on.„ y sp,,, objects. Communion Ihr^h .h^Sm c t0 ^ ^ C " ent ° &ieCtS "» 

ne rr;.:rrrr a s :r ™ ™- ne,work tr ™- - oc,ec,s on,y 

men, and o b) ec, nam.ng and message ZJn^Z.Tr ' aC "" y ,C °"- S) 63 ">* ™^ 

» 64 A server ob,ect manager „brary 'cOMUB-S I ? . . - J!:^ ° Perat * n9 SyS,6m S °"» a ' e 

access to the function..,* of the oc,ect management Ir^l ' * V° m Sefver SO enabl.ng 

When ci.ent ob,ect CO. w.shes to send l ™ '* e I ,11 * °* M ^ 00,ect 66 ' 
cent ob.ect 62 passes the message to the ROAM server ^TZ""*"* ^ 0b ' ect S °- "» ™AM 
_ server ob )e c« SO. Messages from the server <^ toc^tT''* ^ °" t0 the 

* message .s to be sen, between objects on the 1,^ « 1 '!? 5 *" S6nt in the reverse '"""ne, if a 
.nvohr.no the ROAM server ob ie c K™,^™.^^ UB ' S 65 SendS '« ^ 
* £ « - co.mun.cat.on be, M ^^^^^^^^ 

.T,ee'^l";%^ -.de of „n, C h person-.p-person ca„s. group 

-rm^™ -et.ng. the data w hich they are shanng. 

e^act number „ Sub( ect to techn.cal cons.ra.nts Th, s fj! ^ Pe ° P ' e ° 0 *° m ^ ^ 

cetween , wo P eop, e . bu.id up as experts are ^ ouch Z^T^l '° ^ °" as a Sim P' e «*on. can 
aec.de to move to a d.fferent ob,ect because the nat i f , h ! °T e , 3 '° ' 9r ° Up diSCuSS,on ^ ^9 to 

The Venue .s a shared ob.ert a „ rt , -^eetrng has changed, 

venue Cent ob.ects «^ ^ Z> m ^ ^ c*nt w 0 , s ,a,,ns have 

server. There may be many Venue CenT opTects n \T T7 °" !h * correspond.ng 

» f ver cb,ect. 3t5 ' ects :n • 3 "' e ^« ^ workstations for a part,cuiar Venue 

F,gure 10 shows the appearance of a Venue to a U - Br Th» u 
nav.ng a t.tfe bar 72 and a menu bar 74 A, th* too « 1 ^ , ' S be,ng v ' evved ,n a «»"<»ow 70 

be seen and where their med.a chine s an L ? the pe0p,e *° ^ 

cb.ects for use in the meefng are stored 0mr0 " ed that is a sh *ed area 78 wnere 

»n -a^^^^ r « Ca ,op,t be,g represented by a 

acsen, and status banner 84 .nd.cat.ng tha an 2^.^^ ' S PfeSem the ^ 0 r 

-ed.a control buttons 86. The b.tmap 80 L ? " ™ Stm * and a r0w °' 

-noow, „ a v a ., ao(e a nd the v,deo channel -r f use V 3 m0 " Cn V ' de ° w,ndow whe " - d eo .n 

Beneath the part.c.pants' area are three media butt™ 
can be .n one of four states. The states are. telepnone. v.deo and data and each one 
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workstation 8 to the Phone Booth server object PB-s. w me inv.tat.cn , s accepted a Create Venue message 
(referenced 6) -s sent from the Phone Booth server object PB-s to the Phone 8ooth client obiect PC-c 
wh.ch causes n to create a new Venue client object v-c on client workstation B .nvolv.ng sending a Here is 
Parent message (referenced 7) to the new Venue • client object v-c' to notify n of the identity of the Venue 
i server object V-s. The new Venue client object V-c then sends a message (referenced 8) to the Venue 
server ooiect V-s requesting information about the contents of the Venue. The reply from the Venue server 
cbiect V-s is referenced 9 m Figure t3. 

Messages corresponding to those referenced 6-9 are sent between the server S and client workstation 
A so as aiso to create a new Venue-ci.ent object v-c on that workstation and these messages are 
? referenced 10-13 m Figure 13. 

Finally, the Venue server object V-s sends a request i-eferencerj 14> to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media drivers accordingly (dotted line referenced 15>. 

The users of client workstations A and B can then communicate using the newly created Venue 
it is also possible to convene an existing Venue by seiect.ng the Convene option within the Venue 
This inmates a sequence of events wh.cn will he descr.bed with reference to Figure 14. Again, a server 
machine S and two client workstations A and 8 are represented. 

The user selection of the Convene option ,s referenced i m Figure 14. Th.s causes the -Venue client 
object V-; to seno a Convene Request message neferenced 2) to the Venue server object V-s which 
nonf.es the Phone 8ooth server object PB-s of the convene request in a message referenced 3 wh.ch 
identifies the intended meeting participants. The Phone Booth server ooject PB-s sends a Ring me«age 
'referenced 4) to the Phone eooth client objects PB-: on :h e workstations of the intended meeting 
participants causing a dialogue box to be displayed on these workstations mv.t.ng the users to partake m a 
meeting. When these users accept or decline the invitation th.s causes a reply message (referenced 5) to 
be sent from each Phone booth client object PB-c' to the Phone Booth server object PB-s. 

The next step .s for the Phone Booth server object PB-s to .nstruct (message referenced 6i the Phone 
Booth client objects PB-c' to create new Venue client objects V-c' on mach.nes where a Venue client object 
l.nkeo to the Venue server object V-s is not already stored. Such new Venue client objects V-c" then senrj a 
message (referenced 8) to the Venue server object V-s requesting .nfo.mation about the contents of the 
Venue so that the appropriate icons can be displayed m the shared area 78 of Figure 10 on the respective 
client workstations. The reply message containing' information aoout the contents of the Venue from the 
Venue server obiect V-s is referenced 9 in Figure 13. 

The Venue server object V-s then sends a request (referenced 10) to the Connection Manager object 
10 set 00 lhe cf10sen media connections and the Connection Manager object instructs the relevant 
media drivers (not. shown, accordingly (dotted line referenced in. The distr.buted meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
(Figures 14-17 of Apoendix A). On open.ng the new Venue-client object a Venue-server object also needs to 
be created. F,g U re 15 depicts the process. A server machine .s indicated by S and a client workstation by 

The act of opening the new Venue-client object v-c causes it to send a message (referenced i ) to the 
Phone Booth client object PB-c which tnggers a message (referenced 2) to be sent from the Phone Booth 
client object PB-c to the Phone Booth server object PB-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
message (referenced 3). Next the new Venue-server object v-s sends a Here Is Parent message 
(referenced 4) to the Venue-client object V-c containing the 10 of the Venue-server object. The new Venue 
client object v-c then sends a message (referenced 5, to the Venue server object V-s requesting 
information about the contents of the Venue and there .s a corresponding reply (referenced 6) from the 
Venue server obiect. 

it is possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu oot.on. This causes a directory of potential participants to be displayed as shown in Figure 1 1 to 
enable the selection of one or more further part.cipants and associated media connections. Information on 
these choices is conveyed from the Venue client object to the Venue server object which updates the 
control panels of the relevant Venue client objects. Chosen new meeting participants are not aware of any 
change until someone convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE oction th.s causes a message to be sent 
from the relevant Venue-client object to us Venue-server object informing the Venue-server object that the 
Venue-ci.ent obiect is deactivating. The Venue-server obiect then messages the Connection Manager object 



1 



BP 0 497 022 A1 



* pomt-io-point 

- multi-point: all that are available 
maintains list of established connexions *nri ^ 
a node, of the state of other networks ^ syncn.on.zanoo w„n 0 .h« networks , e ma,n,a,ns 

op«.m,Ks switching to prevent unnecessary disconnect -onne-t trar S - c -, 0 n<- 
orov-ces an interface for mon.tonng ana auditing. t™s-c„on S . 
provioes interface to media drivers. 
Another functionally split obiprt whi<-h .«■ .. 

-Vh.teocard or acqu.re an ,mage from another source Jn Z ' W " e 3nd type on h,s her 

same Whiteboard on different client workstations C n! 'vT T V ' S ' 0le '° 0tner US6fS view,nQ tne 

^.r^r 1 "^ ,s an ,n ' crmat,on srar,n9 

v-ewed ,n a w,ndow'.£ ^larTczZV'j Wh ' ,SB <^ cb,ec«. The Whiteboard , s be,ng 

•s devoted to displaying the contents of the WhitebcaTd" irf.h' 04 * C * aWm9 Ma '° 6 ° f the w,nGow ,0 ° 
Hewlett-Packard office. At t h e bottom of the iZoTwo , 1„ ° « 3 ^ Sh ° W,nQ ,he ,oc «™ of a 
are ava.i 5 b.e to the user of tne Whiteboard. These tools compnse" ' nd ' CS " n9 °" r3P ' 9e °' ,0 °' S wn,c ' 



a scroller 
a pointer 

a selection of different coloured pens 
an eraser 
a text selector 



HO 
1 ?2 
i u 
1 16 
! 18 
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Aoart from the pointer 112 the tooK are « i 
Whiteboard cou,d be us.ng the same too. *g a Z oen T '* Wh °' US6rS v ' ewn 9 the 
fin.shed using that tool. 9 ' P * ' w " hcut hav,n 9 » until another of the users had 

The scroller 1 10 can be usph tr, cr-«n ^- 

«um, the cursor ,n,o a compass nab,', ^ " w 7^ l™* ™'™™ a S "*<^ <°°< 
user 9 tne " e " °' 1,16 Whiteboard to be click-dragged around by the 

Only one user can move the pointer 1 12 at a t.m* a 
Po,n te r , 0 go - ,h,s turns the cursor into a po me At ^ ^ °' P °' n ' er by C " ck '^ 3n the 

cannot see the po.n,er n 2 . To shew the pointer Tis > \£ USe ' S v ' ew ' ng the Wh "eboard 

tne drawing area .06. The po.nter . , 2 , he ■ ^ " * ^ '° C " CK " d0wn at a P™ ,n 

Position. The cursor of the user who has Tust lZ7,l '° a " °' ** Wh ' teGo *a users a, that chosen 

l*ew,e the seven coloured ^^^7' " 2 ' eVer,S M !h6 «' lu " a "°" 
*go^nab.,ng d.fferen, users to make input InlS™^'*'"'' °* °" ^ ^propnate pen 

wniteo^:; 3 ::: >::^:^z^;:: Wh,tebca ' a A,s ° *™ — - - - ». 
others 3 ;:: no',:;;: s,atus message ,2 ° as -« — » *„ ^ wh„eboard 

^t V°: n a u r tem aCCOrd,n9 ^ ^ — - - * concentrating 

Conv^%:,r a S ^ S s,^ 7 -erence ,0 Figure n and se.ects tn e 

and the numbered sequence of mess g s Fig ™" ^™ ?™ <»w 
workstations A and 8 connected to the server mach.nP Vn ! " S and ,wo cl ' ent 

P^one Booth c.ient ob.ect PS-c. On the «e "e mach^l h C,,en, VV ° fkStat, ° n there ' s ^ * 

and a Connection Manager ob ,ect CM ' S ,r " ,a " y 3 Phone 8oo,h °o,ect P8-s 

-eren^dT *■ ^ -ses an ,n P ut fdotted „ne 

Booth c,ent ob.ect PB-c to the Phcn e Booth ^ er er ob.e t ? B 7l* r'™"* 2> ' S Sem " 0m P »™ 
800th server ob.ect to create a new Venue ^iZTolTrfJ ! Se ' Vef maChme S Caus,n 9 «"e Phone 

The Phone Booth server ob.ect PB-s then c'endl ^ a R na nlT* * ^ meS " 9e ,fefe ' encea 3 '- 
object Pe-c on cien, workstation 8 causmn a ^aL T h 9 referenced 4, t0 the Phone Booth cent 
-,,ng t ne user to take pan in ^J^ J^Z V""" °° ^ °' WOfKs,at ' on 8 
:~„g message .referenced S°, to be ^^'^0^™ 
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To "ooen" an obiect. the user double clicks on me .eievant icon Referring to Figure i? Martin has 
ooened the Proiect Meeting Venue which is shown m a wmaow 174. The wmaow 174 has a menu bar 1 76 
which has similar options to me menu bar 1 30 of ihe wmaow 1 26 except a Meeting ootion instead of me 
Setting option. The window 174 displays a participants ar?a 178. showing only Martin, and a snared items 
5 area 180 which ,s empty. Underneath a bit map 182 of Manm is a name bar 184 which includes a 
notification of presence and three media control buttons 185-7 for Phone. V.deo and Oata respectively Oniy 
me Oata button 187 is highlighted m this example, ie. blacked out in Figure 17 

On selecting the Meeting option from the menu oar 176 ol the window 174. a CoMedian directory 
window 190 appears. Figure 18. The reference numerals lor me CoMedian directory which were used m 
•0 Figure 11 will be retained here. Martin selects the name Richard Jennings from the list 92 of potential 
participants causing a picture of Richard ;o appear m the area 94 together w.th crosses m the v.aeo ana 
cata boxes .n the area 96 to indicate Richard's med.a selections. This means that Richard will be contacted 
through :he system for data sharing with both video and audio travelling over video connections. Mart.n then 
clicks on the Convene button in the options area 98 to add Richard to the Venue which causes Richard's 
is .mage to jom Martin s .mage .n the Venue as shown at 1 92 .n Figure 19. Richard is marked as absent at 
194 and a banner 196 -s displayed mdicat.ng that he has been muted Martin has selected both v.deo and 
data connections for himself .n order to match what was seiecteo lor Richard. Th.s causes the video and 
data outtons 186 and 187 to be highlighted in a first colour to show that they are currently .n use albeit only 
locally to Martin s own workstation. Richard's video and data med.a buttons )86a and 187a are highlighted 
20 m a second colour to moicate that they have been requested out are not yet m use. 

While waiting for Richard to join the Venue. Martin is moving me Design Notes and Oes.gn Principles 
objects 170 ano 1 72 into the shared items a.ea 180 of the Venuo by clicking on each obiect and dragging it 
to the area 18O. * 3 * 

Moving now to Richard's workstation, shown ,n F.gure 20. the invitation to join the Venue has reached 
is h.s machine and has caused a bell 200 to ap D ear at the bottom of h.s screen. The bell 200 is flashing and 
making a ringing sound to attract h.s attention. Richard clicks on the bell 200 and the result is shown in 
Figure 21. An .notation message box 202 >s brought up tailing Richard that he has been invited to a 
meeting and g.v.ng the name of the meeting and me name of the person who convened the meeting. The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
jo to accept the invitation to join the meeting. 

Referring to Figure 22 accepting the invitation causes a Venue client object automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
R.cnard can now see and hear Martin and the objects that Mart.n has placed into the shared items area 180 
are available to h.m. Figure 23 shows that Mart.n can see the same Venue having the same contents on h.s 
workstation. Refernng 10 Figure 24. during the meeting. Mart.n has opened a window 206 on the Design 
. Notes wh.teboard object. Mart.n informs Richard of th.s so that Richard can also view the whiteboard obiect 
and then both Martin and Richard can scribble on the wh.teboard and view each others input. When their 
< meeting is finished both Martin and Richard close and save me Venue. 

Figure 25 shows the Venue obiect 168 saved m Richard's NewWave office. In Figure 26. Richard has 
lust opened h,s NewWave office and .s viewing the Venue 168 m a window 208. Martin ,s not present 
(although he would be if. coinc.dently. he had h,s Venue open at the same time as Richard. In that situation, 
the relevant media connections would automatically be set upi. Referring to Figure 27. Richard has selected 
the Meeting menu item using the cursor 210 so as to bring up me CoMedian directory 2i2 and. he has 
selected Ed Dav.es m the manner previously described. Ed Oavies does not have video capability instead 
he is selected by telephone. Clicking on the Select button w,n cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring !0 Figure 28. Richard is about to initiate a Convene operation by selecting the Action item 
from the menu bar 214 of the w.ndow 208. and selecting the Convene option from the corresponding menu 
216. S.nce Ed ooes not have video capabilities, me aud.o from h.s telephone would be mixed into the video 
feed into Martin and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meeting. 

Turning now to Figure 29. a new session .s beginning on Richard Jenning s workstation. A window 220 
contains Richard's NewWave Office. Richard has created an outgoing message represented by the icon 222 
called "Meeting Request" (using the "Create a New" option from the Act.on Menu - see Figures 14 to 1 7 of 
Aopend.x A) in Figure 30. on opening the outgoing message 222 it ,s displayed m a w.ndow 224. Richard 
has completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-cnent obiec: presented by the icon 230 is created (again using 
the 'Create a New" option). The Venue-client ob/ec: 230 is copied and oraggeo into the window 224 
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to disconnect the media connections 'or me Venue-n-m oo.ect wh.r-h . < 

cb,ect .sencs messages to all of ,» other Venue-aent oLec t nform * eM ^ Venue-server 
part.cu.ar Venue-client ob.ec, so that these other Ven e^rZ T °' *" °' thS 

tie relevant meeting member is now absent. " e ' r a PP earan « to mcicaie mat 

5 Another way of setting up a distributed meeting , s fn r a tn r „ n 

ihe aesired meeting part.c.pants. A Venue-chem cbiect % a 1", J eX ' St ' n9 Venue " :! ' e ' lt ^,ect to 

venu.^, ob) ect to other workstations cr.^^H^Z'^ * V ^ Mrver 0b ' ect Copyng a 
other workstations because ,n the copying process tne Ven.V • ' Venue-server ob.ect on those 

OD,ect is preserved. Venue-client ob,ecfs reference to its Venue-server 

o There are different ways in which a Venue-mem -b.ecr -»„ h o 

to .ncude the Venue-dent od,ect ,n an eiec'tron, rS C?F?r"°* ,,,Mni ° n ' w,y '« 
message ,s cr Sate0 , n the normal manner e g us.r.n hpI^S V i * 3 " e ' eCt '° n ' c mail 

oo,ect ,s .ncoded ,n ,n e message using a standard ^ M ? 3 

We message, they place the Venue-client in the.r ,- 0 iieX,nn 7 * ° f eaCh addressee ^ceives 

> meeting. At the relevant time, the me-tino oart^mam. V p,e P arat,on for ' n e forthcom.ng 

-eetmg. On opening the V^e: t ^ l ^Tb.^^^^• nU ^ t ^ t0 COm ™ ce th ° 
the Venue-client ob.ects send a Here Am . message m ,n e as* oZl v^" * automat,cal, y ^ated and 

Another option „ for the user w.sh.ng !0 <e, up a"d , Venue ' Server 0( * ect - 
ob«« and to senatise the copy of the ^c^o^T^T^ T *" 
such as a network dnve). This file may then be .rancor.,* 1 V ?° V d ' SC '° r 0the ' shared med,um 
oarticipants and desenal.sed thereby providing eac ?Z1V , W ° rkStat,0fts of '"'ended meeting 
ob,ect ano thereby means for accessing Zl^"tl n Pmarns a ^ of the Venue-cl.en, 
distributed meeting. 9 ' a "°'- ,a,ed Venue-server objects in order to take part ,n the 

0,=:.;™^^^ A ^ o P t,on ,n NewWave 
~ acting thereat option 

reference to the relevant Whiteboard server ob.ecl or ,S \ ^ A9a ' n thS advantaae <* mating a 

■s obtained s.nce each copy of the ZZ^l^ZZZZ? Whi,eooa '^-< o OJ ec« 

object (as described with reference to Figure 8). ere " Ce t0 the Wh,, «»»'<J server 

.Also as previously described, a Whiteboard-client abim-t *. 
venue ob^ct by a user causing copies of ie ^212?^, K- m0V, ° * 8 Shared " ems area °' a 
users of the venue ob.ect tnereby g.v.ng IccelZ ^T ! ° be made ava,iab,e t0 ,he 

An exemplary user session" wl, ' S e ^ ^.T^ ^« W ^ ' 

Hypothetical users Martm. Rich, and Ed aes "'&ed ^,n reference to F,g ur es 16 to 33 involving 

a w.n"r 3 scr9en of a c,ien " works,a,,on H -e« ^ software . 

a title bar 128 carrying the title "NewWave Office" 
a menu bar 130 offering the following options- 
Action. Edit. Ob,ects. View. Settings. Task and Help 
a system menu box 132; 
size boxes 134 ana 136; 

a vertical scroll bar ,38 wth scroll arrows ,40 and ,42 and a scroll box ,44- 
a horizontal scroll bar ,46 w.th scroll arrows t«A a «„ . = -. 1 

and side represent work-related items- 0 3 d 172 res P e et'vely on the left 

0,3 19 n P, naoles . , Ne „ wav . aocumem ^ fu , |y ccniamM ^ Be c|iew 
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Brief Description of the Drawings 
Figure 1 is a block diagram of a computer in accordance 

with the preferred embodiment of the present Invention. 

Figures 2 and 2A show block diagrams which Illustrate 

the relationship between objects , applications and data 

files in accordance with the preferred embodiment of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiment of the present 

invention. 
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displaying :he message. This >s achievd h„ -,„-.. 

or.sg.ng tne iC on mto the message h^ s a'alte " ^ 2 ? "* !he ^ *h.„ 

Procedure aescnoed wlh reference to £ u , e ? "° m the US6f 0erSDe <"- »° *e coo 

Rgure 32 snows that the message now ccCs '^v * TT ' ^ b " 232 ' abe " ed " p « 3 " * 
224 , s ,hen cosed (Figure 33) To send the me .. J." 222 : a n T!" C " e,U ^ ™ aow 
This causes a copy of the rr.essage. ,nciuc,ng m* vlnu,!,' en , b ^f ™° ^ T ' av ' CCn 234 ' 
cecDle on tne cstnbut.on .„,. The Out tL -^Vi " C ° n,a ' nS '° be Sent t0 the 

camconents to enab.e these to be transmitted ever' Len^n"* Ser,a " satl0n <* ^ message 
'n.Tray oo,e=t representee Oy ,con 236 oese'ai X . e ° me °< " ^ r * SDec: ' ve ««'"«»on,. 
v.e«ed and man.ou.ateo by the rec.p.ents The w ,Lnt« - „ T I ;° mpcnen ' s s ° ,hat < h ese can oe 
message and into the.r nam NewWavP Off.ce w.nnV 9 8 Venue - Cl:en < ot>,ect out of the 

open their venue-cient ob,ec.s to beg.n a d ,. trb ^ I ', n* tme ' ,he :h ' 5e Participants 

scared o b) ects e.g. a Wh.teooa.d ob.ea w 7 ^ ^ tf » uSsrs ™ open 

telephone and v ,deo m.erconnect.ons For ZZIZ „ , « *•« as imeract.rg throogn me-r 

-ayed to the Wh, teboafd ^ ^ if ^ '° 3 Wh ' f — c bj ec, 

cent obiects of the changes. "Plates ail ol the other co.responding active Whueboard- 

Although only Venue shared objects and wh.tah« a „ 
embodiment. „ , s en VIS ag ed that further oo*s,b,.i e c iTl '° 3 user in ^ 

structurer ob,ect and tools to control the externa \ T ' '** ° b * Cl a * sc °"** 

cassette recorder controller Such as a v,r( ^l mon.tor manager and a video 

S e,:' ! m ~n:-r, rr™ mav - - - ~~ 

messaging infrastructure. 1 °" USe ' '^^stanons given a su.tab.e ,n.er-co,ect 
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Figure 72 shews "a block diagraa of the organization of 
HP0MF.CA7, a systea file included i r. the OMF shown in Figure 
7 2 . 

Figure 7 shows the relation between a global parent 
and glotal objects in accordance with the preferred 
embodiment of the present invention. 

Figure 75 is a block diagraa which shows how systea 
files within the OMF shown in Figure 72 accesses data files 
and applications from a cecory shown in Figure 1. 

Figure ? 6- is a block diagraa of the organization of the 
lecory s h : w r. in Figure 75. 

Figure 77 and Figure 73 show objects and links in 
accordance with the preferred embodiment of the present 
invention. 

Figure 7? is a block diagraa of the organization of 
HPOMF.XRF, a systea file included in the OKF shown in Figure 
72 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 
invention. 

Figure 81 shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a ^reT^rrtd embodiment of 
the present invention. 
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Figure U shews a 3erie , of oSJtcts ^^.^ ^ 
as Parents of objects containing da;a , ir5 accordance v _ 
preferred e = = cd i a- -t of the present invention. 

Figure 5 illustrates the S cr,e„ display which result 
fro. linking of various objects in accordance with a 
Preferred embcdiae.nt of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display shown in Figure 5. 

Figure 7 shews how three objects cay be linked toeet> 
in acccrcar.ee with a preferred eabodixent of the present 



ir.ver.ticr. 



Figure 3 and Figure 9 illustrate how an object may be 
copied in accordance with a preferred eabodiaent of the 

Present invention. 

Figure 10 and Figure n illustrate the copying " 0 f a 
Public object in accordance to a preferred eabodiaent of t 
present invention. 

Figures 12 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred eabodiaent of the present 
invention. ai 30 shown are block diagraas.of how object, 
appearing to the user are linked in accordance to the 
preferred eabodiaent of the present invention. 

Figure 72 is a block diagrao of an Object Kanageaent 
Facility (OMF) in accordance with the preferred eabodiaent 
of the present invention. 
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13, OMF 100 ir.forcs t*e application w-c^ object the 
application should access for 3ata. That object is then 
considered to be active. An object is inactive when the 
application tne object is associate- with is not being run 
by coaputer 18, or when the application the object is 
associated with is being run, but is not being run with the 
data of that object. 

Active objects can comrtunicate with each other using 
messages. For example if two instances of application 101 
are beir.g run by eosjuier IS, one with the data of object 
202 a-i the other with the data of object 203, object 202 
anc object 203 are bcth active. Therefore object 202 say 
send a =ess-: £ * 21? tc object 203- Similarly, if computer 18 
is running application 101 with the data of object 202, and 
is running application 1 C 6 with the data of object 2 0 ? , 
object 2C2 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

Each object has associated with£a set of data files. 
For instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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Figure 83 



-a-. 2 pat* of a view w*. 



prese.n: 



invention 



en there : 
embodiment of t 



DeSCrl?tl0R 0f Pr.r.rr.d E,bodi 3 ent 

Fisure 1 shows a coa >— a l8Btt9 ; , u a 

rOr..on of computer main 
oenory 17 is sn?wn b „ 

-e within coeput*- 18 
WltMn co = ?"*-er mecor/ aai „ , 7 s ahcw „ 

■ '3-, an a?? ca-.^o- 1 * , 

a--.r. .31, an «p p i lcatiaf . 1C - 

anapoli-ati^-iii ' 

'° 3 ' ar5 application 1014, ar aDBl , 

' ar - application 1 0 c 

*nd an application 105. 

Sach of applications 10: to io< ,*« 

106 store data using 

objects. For instance, in r <Jtur - , , ,. 

• -Sure 2, application 1 0 1 i 3 

shewn to have scored h a . , 

" "* la « *" «J«« "I. .» „„..„ 

" ° b - eCt "* " « «.'•« Ml. St>ll . rty 

207, an object 208 , an oble- 200 a ^ 

209 and a " object 210. o-c 

0^ t,. .... el ... ,.„,,,. .«„ „, oelitt(i B)eii 
•PPlie.tion >0S. , u o S .- e ,-. 3 a , t „, „„. , 
"✓Plication. When an .,.,•„. 
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children an; or.* or ir-.-e parents. An object is no*, 
allowed to teccae its o ■- n iescsnder.t . 

In Fig-j.-e 3 is shewn a r. object 30 1, an object 30 2, a p. 
cbject 303, an object 30U, an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference nausea which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name to object 302. Object 301 has a 

link 3"'i, with reference r.are "2", to object 303. Object 
302 has a 1 i .-. k 312, with reference nace "7", to object 30U. 
Object 3C2 has a link 313, with reference name "8", to 
object 305. Object 303 has a link 31U, with reference naae 
"1", to object 30c. Object 30 3 has a lir.k 3 15, with 
reference nase "tt", to object 307. Object 30tt has a link 
316, with reference name "1", to object 308. Object 305 has 
a link 317, with reference nase "7", to object 308. Object 
306 has a link 318, wi th reference name "3", to object 309. 
Object 307 has a link 319, with reference name "9", to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 32 1, with 
reference name "1", to object 309- Object 308 has a link 
322, with reference name "3", to object 303. 

Object 301. is a parent of 302 and 303 . Object 303 is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309 . Object 309 has for 
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In Cata files 22 t , 222 and 227 a - e .■ a , 

a-e . n a format which car be 

interpreted by application 105. 

= " object ha 3 associated w itn it , Hst q , 

P I" C D e " 1 i p <; r«*v 

. .. 3 . _ h propercy , a3 a naa9 and a vaiug ^ 

be acceded by specifying the ,a 3e . r n 

-a addition, each class 

of objects has associated wi» n it a , 4 

"i.h it a l i3t or properties that 
•r. „«.„ t , , u 06J , = tJ t „ it cias ^ ^.^ ^ 

Fi!Ur ' " j9Ct 205 >"< •P'lL.tl.n ,0, are 3ho „„. 06J , C> _ 

has associated with ; a c -~ 

p.-per^y 2 3 1, a property 232, 

and a property 233. Application 1-1 hae 

•• n nas associated w'th it 

• p--,„..t r , 3 ,, . pr05 «.. ty ,„ iM a ppoperiy 

Fre?,r ". U!:S "" tal = ">-™.r T p f „. rt ..,. 

tach property value car >>. r,-- 

can be frca zero to 3,27 52 bytes i r. 

length. Properties are us-d to at--. * 

ua-v. co stv-re descriptive 

inforcation about obje-'s sn^ a « 

J ' S an " Ciass » l such as nases, 

cosaents and so on. 

o»j.«. .., Sav « r . f . P . ne „ l8 otfter >64Mti- ?hese 
r.r, r .„ce s . r , c , Uea linkJ . Llaks aireotlonai; 

"J." i. «.».< th . Plrent , t „, oth , p ih> eMid> ^ h unk . 

■>»■ . r.r.r.... .... mlM L , , „^ ^ ^ ^ 

« -»J.«f..« M w r ... lt . „ Udren , 3 chllapen> iM so ^ 

CSlI " ll,t " C1U " — S l.i,. rlyi 

« ob...f. Pare n ts , ls . parents , „ renesi M< ia - eBi 

CalUi "J.«'. .nctor,. I„ t „. 

p-.r.rr.< ..,.„...„ or e „. pre , ent lB „ BttoBi an oeject 

•»•--» "v „. oanlpulataa „, , us!pi can have s . ro ^ m 
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contains lir.es of text 5'1, lir.es of text =12, a graphics 
figure 51?, a graphics figure 5^ and spreadsheet data 515. 
As shew- in Figure 6, text and formatting data is stored in 
an object 511, graphics data for graphics figure 513 is 
stored in an object 6 i 2 , graphics data for graphics figure 
51U is stored in an object 613 and spreadsheet data 515 is 
stored in object 6 1 a . Links that are used to build coopound 
objects always have so = e kir.d of data transfer associated 
with the link and hence are called data links. In Figure 6 
is shown a data link 61 5 , a data link 6 i 6 and a data link 
617. In dec u rent 510, data frco object 6 1 2 1 object 613 and 
object 6 1** are cerely displayed, therefore data link 6lU, 
data link 6*5 and data link 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7,. an object 701, which contains data for a 
first spreadsheet, is linked through data link 70M to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data froo the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data froo the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

OH: 100 does the "bookkeeping' 1 when objects are copied 
or nailed. When an object is copied, 0MF 100 oakes copies 
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ancestors 



-I of 'ects 5.-1 a - 

ooject 303 has for 

s - 1 . 3 02, 305 £nt , n . 

- J ? • And so on . 

Active o Ur' c , 

■ '""i""' llnltl t0 

rfhen a lini{ , 5 an 
, Je '" - 3 deleted, 0MF 1 0 0 

checks if the oMe-- h ae 

'• " " hSr '■"«•• If not, 0Hr , 00 

■ «. — - ..,.„„. ... data g 

object , 

0 ^ e - - -ir. '<s may be u «= - - «•„- ,• , „ ■ 

--- .o. various purposes. c Qr 

e ^ = ?le, folders civ t- (h4 , 

• c - -.i the rara of objects. * he 

•""""•'.".-». — — 06JectJ 

c«ntai-in S d a;a fop w 

u =- various a p p i i ~ a t •• «. 

. "I'P^-at.ons , or the 

objects oay t , otfter foli 

•• -- sure 11 »how S . an exampl- 
- or ejects as An object UQ , ^ 

c -«c. *w2 (a. so called folder *02) 

- e -^ ««-« (also called folde- Sen) 

o--e. -03) and an object «0« 

also 'fl/< j 

contains an object HQS, U3 ed to contain d«- 

contain data, an object «06, 
^ed to contain data, an object 437 

ooject 407, used to contain data, 

«»«»<.«.. r.„. r , 03ans fow#r uou . _ Foidep ao3 

contains an object Urjo , 

' t0 COntai " dat ». object 

•'<>, to contain data. Folder „„ c 

con.alna an object 

used to contain * » ► . 

or.ta.n data, an object <n 2 , U3e<3 tQ CQntain 

^ta and an object a, 3, used to contain data. 

A sore sophisticated use of imics i, fn 

untcs is to construct 

coapound oble-'a r«- < « _ .. 

6 e 3, a document 51C 
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162 thrcjgh a new i ink :65a. Object 16U is a copy of 
object !-5i. Link l£}a is a copy C f link 163. 

In Figure 12 through Figure 7:, it is shown how objects 
are displayed to a user or. o:ni:or 5 U . I n Figure 12 a 
"NewWave Office" desktop is shown to ir.clude iccns labelled 
as "File Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star" and "My Folder". A user (not shown) has aanlpulated 
a cursor 73i, using keyboard 19 or oouse 20, to select "My 
Fc Id e r" . 

Figure 13 shews how the objects displayed on nronitor 1 U 
are linked.- NewWave Office (shevr. as an object 700) is the 
parent of "File Drawer" (shown as an object 701) through a 
link 711, of "Waste Basket" (shewr. as an object 702) through 
a link 712, of "Diagnostic" (shown as an object 703) through 
a link 713, of "Printers" (shown as an object 70U) through a 
link 7 i U , of "My Folder" (shewn as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure 1U, the user, using cursor 73 1 , has selected 
"Create a New...- i n a pull down eenu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 781, the user has highlighted the Icon 
"Layout" and using keyboard 19 has typed in the name "Paste 
Up" as a name for a new object to be created. Cursor 781 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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of data fins associated w ith the c:Joct 

J - Ct • the object 



«.■«.-. a .. s ..,d Ml ,. tuild3 :ink3 , etw!en thi ntw 

objects to give tJle reu coepeund obJ 

cne saae atructur 

as trie c-i g ina:. 

lBlt .«.. Fisure , iaoBi obje = ( jos> ^ 

SntS °- ° &JeCt 303 - ".*••«. OMF oake3 a copy 

^:e = t 303, cur C0Pi8s each 

Jg ' [ i^o's descendents a 

the links show- in F^n^ a 

F.gu.e 3. rigure 9 5H<cws a copy ^ 

object 3Q C ^ w A , . . ^ . 

3C3 * 15 * co " ° r »>• «.>.« jo*. 4 . . copy 

5bJect >"« is • or 307 . 05ject 

3C9. is a ctpv of -object 30o , ,,, . 

= Link 32.. , cop) , of Uni< 

• ir linl tl „ k 

" U " 3 "* 13 » «f U.* 3.5. unx 3.8. 

a espy of link 3,3, 1. ... , , Q , . 

L - n " 3 ' 9a 1S » =°Py or link 3>,. Lin 
32C. is a ccp; , 0 . Unk , J0 ^ 

I" ». , r .f.„, t „ bodl .„ ti „, aefault behavior 

i.t.. co Pyo r. p.,„ t . schuareo „„„ the papen . 
U " k " chl "- F " 1. n 0, . p . rtBl 

• «»- .»J.« ,„ t , rpusB . u „k Chlld 06Jeot l62 la 

•.."1CJ.... 1B rtfllr , C09ying pf „ rent 
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Ir. Figure 23, using cursor 75 i , "Paste L'p" (object 7CS) 
is show.-. Being dragged to window 755 . In Figure 2*, the 
process is complete and "Paste Up- (object 703) is new i r. 
window "My Folder". In Figure 25, "Paste Up™, shown as 
object 70S, is now a child of »-y Folder" through link 728. 

The user sets up multiple links by using the Share 
command. This ccaaand is an extension of the clipboard 
metaphor cooaon in software packages today for coving ar.d 
copying data around the systea. The clipboard is a special 
buffer that the systea uses to hold data that is in transit. 

Ir. one way, the Share coaiand operates similarly to the 
Cut or Copy cosaand described atove. That is, using Share, 
Cut, or Ccpy, the user selects seme data first and then 
gives the Share command, which results in something being 
put or. the clipboard. In the case of the Share cooaand, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this lir.k is pasted, a permanent 
connection is made between the o ri gi nal data and tne 
location of the Paste. Through use of OMF 100, this link la 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 78 i , "Share" from menu 783 is selected. In 
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I- Figure ?7, "Fasts U?" •• - . h . jn 

*r snwn as an object 707 

linked as a - h : ; o <• u „ • • - 

' °- '■••"*'" = -' ri =« "--ou t b , 1; „, ? , 7 

b.,ic .Upf.r, <, ?srations are Cu£> Cosyi 

?3 5 ^ T ^ 

— * user sust « A t - ^ „ 

se.ect the data that is to h. 

>>«* 13 co be aoved or 

(deleting i *■ r r - < „ _ 

ce. da. a or. the clipboard th. 

?ooara. The user 0U3t then 

l9 *" l °° - - - >. ..... „ 

cupboard to the selected location. 
I" 'if"--. 13 a user is shown tQ seiectei 

°P"- The sel e=tion is represented by the icon Tor ..., t . 

"P" Seing displayed usi-- i- v .--. • . 

— 8 I- verse v ld eo. With cursor 73 1 . 

the user selects "Coov" r--- 

Copy fr. B a pul , dowf , aenu ^ 

Figure 13A a Clipboard object 720 i, h 

Ject 720 ls «hown to be a p , rtnt of 

an object 70S throuch a *<-i, t-. 

•'ougi a link 721. Object 7nfl 

Jecc 708 » is a copy of 

object 707 ("Paste Up"). 

». in , lIar . „, „.„ uaep s i >pi3tt _ 

«• -««lon or .. 06Je = t 708 , polnted ^ 

which i3 a codv a" fh- 

OP/ o. the or lglna i - Pa3te „ p . obJect 

In Figure 21, the new object Is ahnu « 

J " 13 3houn as object 703 

linked as a child of NewWave Office th™ w 

Lirice through a n nk 71fl< 

In Figure 22, "My Folder" h*. k 

/ ^ider , has been opened by doubl- 



/ 
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spreaSsh<9: C0 ' J1 - C3US * a g" 2 P' n to b« re-drawn, and updated 
as a figure in a doc-j = ent. Ar.d since an object can have 
cany parents, a single object can fee used as "boiler plate" 
for any number of ether objects. A change in the boiler 
Plate will be reflected in all the objects which have links 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C, window "35 for "My Folder" has been 
closed. In Figure 3', cursor 78l is used to select "Create 
a New..." froc pull down cer.u 7:2. As a result of this 
selection dialog box 77 9 appears as shown in Figure 32. 
Using cursor 731, the icor. HPText has been highlighted and 
usir.g keyboard 1? the nase "Sacple Text" has been typed in 
as the r.a = e for a new object to be created. Cursor 78 l now 
points to a region labelled "CK". Once this region is 
selected, a new object titled "Sa=ple Text" is created, as 
is shown in Figure 3 3. 

In Figure 3", "Sa= ? le Text" (object 709) Is shown to be 
a child of NewWave Office through a link 719. In Figure 3 U , 
since "My Folder" has been closed, "Paate Up" (object 708), 
link 72S and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 73 1 on the icon "Sacple 
Text" and double clicking a button on souse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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FUUre ^ Clip »^ no is ah5w ., t0 be g 

to 3 e 3 parent c r 

In Figure 27, w:, 3c -, 7 g 5 ha3 activaCed> p 

737, "Paste" ia sel . cte , 

29 . ThS re3uit ' -"own in Figure 

^ 0 > 13 an lean ? .0 7 * - 

" 9, * r "« »• ««. ,„„«...., 

that Vaste U p- (ob'ect 707) i, .„ 

N.w «, " by Wlnd0W 785 and the 

New-wave Office wi ndC w Tl r - 

In -* SUre 28A ' •» a re S ult of the 

Paste, "Paste i?p" i- 

aJ,ew " t0 be both a child of 

70 - , H " ?W 3 Chlld °' "My Folder" 

705 through a : ink - ?7 . 

F H"« 29, , h owi„ g ju S t the 

interconnection of objects v ia < t i, ta , h 

-s.tle to the user, « Pasie a „ 

(object 7C7) is sh-wr x 

tS b9 3 Child of "Mr Folder" 70 5 
though i iR!{ 72 7 . s „ 

(object 707 ) is shared, 

not copied, - Pastt „ { 

^' ; reaaina a chi id of 

NewWave Of' 1 - « ► w 

o* . «.-e through link 7 17. 

tr,n!fer ' ^en a child obje~> > * n „ 

.3 o P en and the user changes 

^ Part of it which i9 . 3hared 

1 men u ukeg , t 

0MF 100. OMF 100 checks ir 

checks if any of the object's parent, 

— about this partlcular change> 

— • - - sends to the parents . 

Informing then that new < 

new data is availab 1 * th. - 

°- e - " n « Parent can 
then send messages to the cM'd « „ 

ch^d .0 produce or display the 

<*ta. This feature allows the user to ..t.hi- „ 

t0 establish compound 
..J.«t. ^ COB9le , d . ti aepsnaenciesf ^ 

.... «. . ub . plrt 6e a . Jt0Iiticauy Ptflt( . e#4 

other parts. For cxanm. 

example, changing a number in a 
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The result is the cper.inj and display of "Star" (object 706 ) 
in a window 7 9 6. Figure bjb shows the use 0 f cursor 751 to 
select selection "Ellipse" in a oe .-u window 7 9 7 which 
result, la the data within "Star- (object 706) being changed 
fro. a star to an ellipse. As shewn in Figure 51, the 
result is a change both in data displayed i„ window 796 and 
data displayed in region 795 G f window 791. 



In Figu 



52, 



I, cursor 7 3 1 is used to define a region 797 
in window 751. I., Figure 53, cursor 78i is used to select a 
selection "Create a New..." in pull dcw , nenu ?s3> Aj a 
result of this selection dialog box 799 appears in Figure. 
5«».. Dialog box 799 contains icons for the two classes of 
objects available which are able to display'data in region 
797 of window 791. Using cursor 78i, the icon »KP Shape- 
has been highlighted. u slng Keyboard 19 the naae "New 
Shape" has been typed in as the naoe for a new object to be 
created. Cursor 731 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "Mew 
Shape" is created. Data for "New Shape" is displayed in 
region 797 of window 791 as is shown in Figure 55. m 
Figure 56, "New Shape", (object 750) is shown to be a child 
of "Paste Up" (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" was opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice or. a button on mouse 20. In Figure 58, 
cursor 781 is used to select the selection "Triangle" fron a 
pull down aenu 801. The result, as shown in Figure 59, is 
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In Figure 3 7 a wi.-.icv 79, for "Past- = * r^- 

5l> '-? (object 707) 

has tee- cpe.-.ed by d 0 u ts 1 e click' n« ~~ • 

* ng -•• tne icon fo- "Paste 

r - ! P"- I" Figure 33, using Cursor 7Sl, C0 , tPaMH h 

» -u.itroued by mouse 

Off.ee environment" is portion 790. 

In Figure 39, cursor 78 1 i 3 „..,, „„ 

13 used to select the 

selection "Shir" " i- a A 

a ? J 11 dovr. menu 703 t 

nj ' 92 « In Figure HQ, 

an ares 7 9 3 in window 791 is „i» t# , 

selected using cursor 78 1 . in 
Figure U 1 , a selection "»a s -.i. 

• a *- e - s selected from a pull down 
aen-j. 7 ? U using cursor 7» ' r- P , 

— -"Pastes (o&ject 707) an, d i s p 1 a y ed t e ,t 7 90 1 , 

d-splaved in "Paste Up" window 70, T 

,91. In Flgure ^ „ SaQple 

Tex:- (object 7C9) ' s s----- ► „ n 

-s 3...... -to be a child of - Paste u? - 

(objeet 707} through a I'nk 7?o t 

S _nk 72 9. In Figure tt 2 , displaved 

t9Xt 1 5 ln ^ b ™ '".n- w indov 739 13 open . 

I»'i«ur. „, "Star" window 73* is closed so d i s pi a ye d t e , t 
790 is clearly displayed. 

using cursor 78 1 . ri» U r« b f, 

Figure «6 .now. cursor 781 dragging tn , 

"on -star" int0 r , !lon ?95 of ^^^^ 

I" ri«»r. ,7, „«, froo . star . (o6Je ; t 7o6) ^ ^ 

<l! ' U '" 1 " rt!il "" ! «"'*-^. »• «r ...... ln 

... . st . r . 706) la a ^ _ pijte ^ 

(o&j.ct 707) througl, a link 726. 
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child 709. 



cursor 73 



I" figure ,0, area 7 53 , „ wlndCB „, „ ^ 
- 7... !, riiuP . . Jelec:l3 „ , pijte . is 5eiec{ej 

a PUU , ovn aenu 7 ,„ ujlng ?8i _ <t ^ 

Parent eject 70T (.,.„. „,., re , ue , t3 ^ ^ ^ ^ 

.1. t». Di r,„t or v n,t l3 on „, ^ ^ 

! " Cm " tlM »^.«w... « UpS0 . r< 720 „„ c „ lld 

"" i C091 " 707 chlld ?0 , 

'» «-« «3 -Saopl, T .„. (obJect 709) ls jhown ^ ^ # 

" " P " te ' JP - thrown u» k T „. 

I" ri,»r. O. - aiS p la „ d text 7,0 is „. pl .„, ln 

•'»•-. op- „ l!!<low T „. ra . ceo . plllhlaf (hiii o6je=t 

"T «. llle OH, ,00, s > lng tnat a 6 . ^ 

t». «J..« Kmimo, tne reference „,., for Unk 

«l. .e.,a S e „,„„„ lh . chlli 06J „ t lo ^ 

U., into a ioc.tion ...«.„., by p arent 0SJ ,ct 
"7- 0HP ,00 ,.„., ts . rpoB pjpent 707 _ ^ 

id.nti fi =ation „ u . 6e .- rro. „. 
-=o- ror i lak T „, .„ dsUyepj ^ , g ^ ^ ^ 

Cn.U 70, «.. pl .„ ts . datJ ln jpe=iried loMtioa> _ ^ 

'M. =a,e are, 7, 3 . Tb . .... of ^ ^ 

Parent 707 to OHF ,00 to cniK 70, 1. "DISPLAI VIEW", 
further ..,,„,., ln .„..„„„ B , , titcM „ ep J o _ 

Another „. 331se " PR INT_S L AV E " , .1,, a^crio.c i„ 

»p..»«. a. .„ be u „ 4 uhen lt ls , e3lped to >rtst ^ 

a Pr^-.er ra-.ner th„ dl , pl . y „u on a ter.ina, ..„„. 
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- -diition, p areat 70: Eay send 

to child ofcjec* 700 ^ 

u ^jec. 7 09. in a "GET S Hp" ma 

70? i,.„ tf ... , , - •»••«.. p. r .„ elJt! 

> c.orsin.t., for , dlJplay . OHF ,00 t, k „ th . rcT > 

u taicea the GET SIZ P 

aeasage from parent 707 

fro. th. , "•""««».» „ ue5 , 

delivers the mesaa*. > A u, , 

to chll« 709 . cM,d 70, r . tur „ t0 

par.nt 707 the 31l . „ , 

PortIon " ( >P.clfl,d , re , 

tmt child 709 „ouId „.« to h. , 

* '° dl,pl " r th ' <»•• Thla , Uovs 

»r « ». r . il0 . r . servea ,. r 4t 

0 ;r ,d 759 ^ — - ..... 
'« i- 1„. „„„ . ptelfltd brpiMBt 7ot> 

.w».»\««. ,r.. . child t3 

parent object an* *w y 

da ^» the child o h 4 

-< «J.-t. ,..„!.. 0 «r ,00 th.t th.r. hM b ..„ 

•Kj.et. For .x..pi,, s.acrlb.d 

A „ y 

in Ftgur. .8, -star- ( 

(object 707) thro.,.!, , ,,„., „, 

fro. oh,,, <"« " »•!»€ P.».d 

.h!ch l„c lu d.a . „. clflC4no „. 
- Fl 8U r. tne for chl „ jlnsditj t 

object 705 la 3Rown 

Sf -°" n - ' «««, c ur „ r T „ 0 „ r p<!lon 

' V 5 Of WindOW 7Q1 * nf 4 

79, ,„d do„bl. cUsks . luttoa „ >ouje jo 
«. r.,„lt is th. ,p. nl „, ,„„ 

7 ot 5wlr • (object 706) 

in a window 796 u * < « • 

U*.n g cursor 78t to aelect election 
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"7". Since object 571 is a fold-r * x 

lox^er, there is no view, 

therefore tr>. e three b< ts v* * h < r «, „ , 

5 w - thl " aubcoluan 73" would be 

"0C0" . 

I» rii-r. 78, 0 6J «= t 676 ls , a ^ ^ 

<> t J.„ 6 76 ls . parent „ f a „ o6Ject {7? throush ^ 

»•* . p.r.« cr .„ 06Ject 678 throush t 6ao _ 

o»J..t „, ... . t>8 .... u „ k S7 , „ , ^^^^^ _ 

— • o.j„t 678 . tlf or Unk 68o ^ 

reference race "3", 

! " f * n - " «.r, 737 t „, r , ls t „. 

p.«r.t ... -.7-. lB „,.„„ 732 tRere 1b ih# ^_ 

.«< 1. 73 3 ,h.r. 1. ,...„„,. 0biec( 

«« ». . d.....nt. .„ assuB1P . s ther , ls a „, oeUtM 
679 , th . lhr „ Mt> wltMn su0coi _ ^ 

the three b i t ^ « i i n » - 

no and entry 738 i, a view specification . 

P» A 4k _ J 



r eco r 



si.iu,,,. „ ,„ try 735 aescrl6ej Unk 63o ji)svn ^ 

Th " l " "1- TJ, of „, r , 739 th . r . l3 th , 

p.««« » s .„.. In coluBn 73J tnere ls th# 

and in column 73 3 then* <• 

JJ tnePe is the reference naoe "3* .,„„,,, 

j . Assuming 

«»«. i. . .i e - „ 1W11 , ( ulth Unl< 680i-tne three tits 

wl»l„ , u » = 31u „ 73U ihm mio> ^ ^ 

7«0 1, a view .Metrication r.corc. 

I" ««.,. 80, ,„» ,p,cirie lt lo„ recori „„ ^ ^ 

include a f 1 e M 7 U ♦ ^m^u 

7 ' WhlCh ConUlns * <»»ti Identification for 
the view, a fl , ltf 7U2 w ,. ich lndicate9 ^ ^ ^ 
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3aa?Sh0t u3ec! ln the view, and a f ie <d 7*3 wh<< . h 

' * J wn i ch contains 

miscellaneous lnforsation about the v-w -v. A ¥ 

- *■ * v^ew. data 

.Identification nueoer Is used by the eh1 ,„ K4 

-y tne child object of the 

Un*. to „„., data „ Jent ^^^^ 

ri, " r " " " ' 3 '»■«'.>...« or . u n „w lth 

a view. A3 haj been dlacuaaed before in r«. 

enre ' in Figure 37 window 

f=r -P..,. „p. (3SJect 707) haj b<en ^ 

'" Ckl " °" th< f " •'■»• ■»■• in Pi.ur. 38 . ..u, 

Cur..r 78,, control,,, b , ..„.. Mi popUon ^ ^ ^ 

•f -S..P1. r.„. „„ b .„ 5elscted . Th , portion ^ invera< 

video stating "New Wav» nr*«*. 

a new nave Ul 4 lCfi e*lv'rnnm««*.f» t 

environment" is portion 790. 

»l.etl. B - Sh . r .. tn . puU , oun a , nu 79j _ ^ 
«!«««. obJ .„ 709 ,.„.„„ creitej t a> ^ 

1 """"" lM "«■"' »"«■> ".-.Ifl.. portion 7 ,o of tR . 
««« to ««,« obJ « t 7C9 . CSUd 06J<ct ciusej 

-0 to put . llnk t0 chii , o0Ject on ellp6ojrd ?2o __ 

CM1< 709 « — -'««.. 'O 0HF ,00 tbr011f> co..,„o ... 

1" «PP««, 8, , t t,= hed h . r#t .._. Chll< o6ject ^ 

•i.. inr.™. o«r ,00 «... l4 „ llfle . tl „ nuBbep la 
«,„ tn. ... llnl bte ..„ t4 . chlu ?09 Md 

CUP0O>rd 7J °- " • , 3 ,oclat., „ tth tb . 

II.*. =>U« 70, w,U .,„ I nfora 0HF ,00 lf th . r . u . 
«.p.h.« .....Lt.d ult , th, H„, Snapshot , .„ dl3euajea 

ru:i y ».,,„. A3 . r „ ull 0Hp ioouui ^ ^ 

0MF . X R F 603 ror . unk ,„,,„„ ellp(Mpd 72o 

T09. Tn, vi, w .,. esfl „ tlon pecora for yf 
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VS^TEXTDISKLOC 



V S_ INITIALIZED 



30 



25 



20 



J5 



40 



•:0 



55 



position in HPOMP pap 
a view, 32 character 
J ^ data ID is located. 
•••I* contain* zero if no 

?'^" e 5 ^ tf >e child. The 
Jow order five bit, of t>e 
Tile position ire always 
^ro and are thus not 
"ored in the Mlsc field. 
ih« hexadecimal number OTFF 
FFBO is a aask which 
indicates which bits are 
used for this bit field. 

Set if the view 

initialized. if cle n 
Information in the view 
specification is zero. The 
hexadeci.al number 0000 
0010 is a mask which 
indicates which bits are 
used for this bit field. 

Reserved for future 
expansion. The hexadecimal 
number 0000 0008 is a aasT 
which indicates which bits 
abused for this bit 

Specifies the view class 
the child assigned to the 
view. The view class 
defines what view methods 
are available to the 
parent. The hexadecimal 
w n ;' & h er ( 0 ° 00 °°07 is a mask 
which indicates which bits 

field*** f ° P thiS 6lt 



'» ........ 1B , lIur . n , 06ject , T1 i§ a foia>r ^ 

" f """ *73 . tlf of .„.. ^ 



VS.VIEKCIASS 
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675 has a reference na-e "7" p.f... 

/ . Peference r.amea are pleked by 



' u 1 a r 



PT.nt object «« n ,e< t0 b , unl ^ e ^ 
P».-t ,»,.«„ »o«v,r, otKer 
t». sa.e reference „.„ ppoylaea ^^^^ ^ ^ 

unique for lien parent. 

««»r. 7, sn,„, , 61cck ilJ8pja ef Hp0Mr x>r 
H P o«r.x, F contain, .„ entry f3p ttah u ^ bttMM 

..- cr.iicr.n. IB HP OMF . X SF 603 „,..„ 7J1 contain, ^ 

-r .... parent for llnk . Colu , n 73j contjinj ^ ^ 

». ror ..«„ IInk . Colua „ nj contiinj 

name for each link. Tile fl-a- [h ,.. k . . 

ri... three bit positions of colusn 
7 33, sno.n in r;gure ? , „ , u6 . 00lu>n 7J(( 

• specification fu. record 1, .,„.„, 

"° vie. specification „■« record foUo-s ,.000-, or 

«• u„, i, 13 . Unk fro , th< sio6j; par<nt m ^ 

giofcal object (" 100" ) . 

«» «y ». seen. e„-. ry 735 ls ,„ „ try ^ 

11,1 SB °" n l " "«»» ".at is, in co lu .„ 73 , of 

is the child tai , . 

tag 12 and ln coluon ?33 there ia ^ 

r,f ™" • «■» «r, i. , foldtr . tb . r . ls 

no therefore th . thr ., Ml , „ l(ll „ 

be "000". 

Similarly, entrv 7i« ,« 

entry 736 Is an entr, whlcn describes link 

1. , lt „r. 77 . 

" "« •«■• X. 7 3J there Is the 

child taz n iC" * ~ * i_ 

5 • an - in column 733 tr.e-e Is rh. 

jj tr.e.e 13 the reference name 



/ 
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records cannot be identified by the content within a view 
specification file record. HPOHF.XRF is increased in size 
16K bytes at a timt. A newly allocated portion of HPOHF.XRF 
is filled with zeros. File records within HPOHF.XRF which 
are free or which define a link have the following fields 
listed in Table 5 : 

Table 5 

ParentTag Contains the tag ( HPOMF .CAT 

record number) of the parent 
object of this link. If this 
field is 0, then this record 
does not define a link and is 
f re e . 

C " ildTag Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOHF.XRF defines a link. 

R « fM » ia * Contains the reference name that 

the parent has assigned to the • 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOHF.XRF which are view 
specification file records have the following fields listed 
in Table 5A: 
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Datald 



Snapshot 



that the 
to identify 
that is being 
link. 



OP 



Misc 



20 



VS_N£WD A T AS ET 



JO 



VS^MSWDATA ANNOUNCED 



VS_SNAPSHOTOLD 



VS_WANTMESSACES 



50 



Table 5A 

Contains the value 
child has assigned 
the part of itself 
sieved through the 

Contains the tag ( HP OMF .CAT 
record number) 0 f the object 

if zero' VleW ' S 
lf 2ero ' tne view has no 

snapshot. For further 
Jijcussion of snapshots, see 

Composed of several bit ri.i rf . 
described below: fields 

Set if cntld nas tol)j 

that new data is available 

'to t h h " n0t b6en "nouneid' 
to the parent. The 

o^^* 51 ™ 81 nu »ber 8000 
0000 is a mask which 
indicates which bits are 
used for this bit field. 

Set if child has told OMF 
to announce new data to 
Parent, but parent was 
inactive and was not 
notified.. The hexadecimal 
number 4000 0000 is a mask 
which indicates which bits 
are used for this bit 
field . 

that the view's snapshot is 
out-of-date. The 

^«« deCifflaI "wafer 2000 
0000 i 3 a atak whlcf) 

Indicates which bits are 
used for this bit field. 

fh a V!\ CtUld h " told 0HF 
that it wants to process 
v.ew messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates whicr. bits are 
U3ed for this bit field. 
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Table « 

15 ' lf th u record defines 
an Installed class, otherwise 
this record is free and this 
field is the record nuober of 
the next free record, o- -0- if 
there are no more free records. 

the other fields in the record 
1 s aeaningf ul . 

ModuleFlleName So«eifi-« ► r 

apeciries the naae of the 

application associated with 
objects of this class as a null- 
terminated string. 

Pr ° PertieS Specifies the number of 

Properties, the length of the 

in HPOMF.PRP of the object's 
P ;° B ? ' rties - See the description 
of HPOMF.PPP below for further 
definition of the structure of 
this field. 

I" Figure 75, the relationship of HPOMF.CAT and 
HPOMF.CLS is shown. Within each object entry within 
HPOMF.CAT, the record number, which is an object's tag, 
"nr...., an identifier 650 of data files in a mass storage 
" 80ry 170 a3 "^ted with the object. The field 
"Typemcias,* serves as an identifier 6 5 , of the class entry 
in HPOMF.CLS, which Identifies the class of each object. 
Within each class entry in HPOMF.CLS, the.field 
"HoduleFileMame- serves as an Identifier 6 52 of the 
application file in mass storage memory , 70 which is 
associated with the class. 

In Figure 76, the organization of a portion of mass 
•tor.,, memory ,70 is shown. A root directory 660 contains 
pointers to an HP.VWDATA directory 661 and HPMWPRCC directory 
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668. k ? ,w ?S OC « P .. t , r , S6 , .. t „, los , tloB „ , torase fo 
fU "' "P~»nt,d ^ 6S9 . 

"""" ' Plu -- ali " ° f dir.ct.n.,, represented 

dlreotorie, 6 65 , 6 6J , 665 „ d In ^ 

dlrectorie, are ,tor«d data fll „ M „ cl . lM wl(B oejectj _ 
». -add- 1. HPOMFd dd otand, for , thr .. 41fltf lejalnj 

zeros, hexadecimal number. Each HPDmphh^ 

tacn HPOMFddd directory has a 

4 """ ,! """"i-i .«•>«. ih. -ddd- nuBt ,, r 

Indicate, . !lth „ P0M -ddd directory , lor „ ,„„ for § 

Particular object. D ... fll „ ror . partlculJ . ^ 

"«■"<>*"" directory , ltl . „ u „ b , r 

• qu.l to tne ta 8 for t n. object , l>ide< , by ^ 

..«., fifty four. Witr.i„ ,„„ dir.ctory, 
fll.. !t .r« by t, 5 „„.,„,, fUe ^ 

tn. ror=,at .....m.!U, „ here .„„„„„ ,„ ^ 
Lading zero, n.xad.ci.,1 t.j, .„„ , P . , r .f« rtnoe 

cnosen by the application. 

Sy»t.. file 603, HPOKF.XSF 1, ,i„ referred to „ 

»«xm. m. fii, i, . u , t of all t „ # uaki tiiitini ^ 

t»« .y.t.o. It tl record oriented, but do«, not „„. a 
na.d.r record. E ,cn record ru. 1. .1 tn.r free, or define, 
an .«., lBi llnk , 0 r .. us .d „ „ „, rfl „ ^ i|( 

previous record to !Dee<fv adHin..., 

spec.ry additional view specification 

Information. Record, that contain view specification, are 
called view specification file record,. View specification 
file records can be identified only by a previous record 
WhlCh defin9S " eXl3ti " 8 *1« specification file 



/ 
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able 



F i r s t F r e e Z r. t r v 



TypelnClass 



SysCatFlacs 



properti es 



fa 3 t pro pa 



Is if this record defines 

an object, otherwise this reco 
i3 free and this field is the 
record nucte r of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nun be r of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 



Speci f i 



es if the object is 
global if the bit masked by the 
number 20 (hexadecisai ) is set 
in this byte. In the preferred 
embodiment all other bit 
positions must contain n 0 " and 
are not used. 

Speci fies the number of 
properties, the length of the 
property names and the location 
in HPOMF.PRP of the object's 
properties. See the description 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file- Properties stored in this 
field are called "fast 
properties." 



System file 602, HPOKF.CLS is also referred-to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, nuabered 0, is a healer wliich contains various 



:0 



10 



2S 



30 



3S 



JO 



I 
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signatures (see abcve) ani is use; to oa , ag e a list of free 
r.cor-s. All ether -eccr.s eit., er define an installed class 
or are free. In t , e preferred ezbodicent HPOMF.CLS can grow 
dynamically, out cannot shrink. 

Each file record in HPOMF.CLS is thirty. two bytes in 
length. HPOMF.CLS file record 0 (tne header) contains the 
following fields listed in Table 3: 

Table 3 

lFirst-reeEntry Contains the record number o r 

the first free record in 
HPCHc.CLS, or -0" if there are 

nc free records. 



Fileld 
Version 



Contains tine null terminated 
string "HPOMF.CLS" 

Contains the file format version 
nuabsr . 



l«axS«cordM UB ter Contains the number of the 

highest record ever allocated 
froo within HPOMF.CLS (this 
highest record may or aay not be 
f re e ) . 



Table u, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 
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" « 5ata '*» »« »'•««.. wu „ 1Jfar „ tl „. 

They in ror tatl5 , a55u: es ,, ct prcper{ie3 3ucs ^ 

ci a3s , bJ . et „ uBjt tJ tM m<# of eicn 

sy.t« r iles sc.soT P r., ls< in ro r . 3tlon , 6cut cUsJes of 
obJ.c ts such as « Jt .„ Ue .. lsll ls a „ oclatea 

or 06Jects> „„« ic „ ot , ectj af ^ 

P.rtl« ul . r el ... .„„ Illt , „ h „ .. fji(M (juch aj ^ 

" rUeU; * r C! " S - ">•• «<-«07 „. U1 . 

,S ° US Unk! »•* — • ««« ..d 
2 ° f '••'•■■•«« »«.. of ...„ lin 

rrc, a P , riBS ,„ eacn esl#ati s ujt of ^^^^ ^ 

reference r.4ies of each n Pk , - , - 

-.r.ic .o a child for each object; a- 

«n. t . < a;a „< hln „ „„„ data 

"»»«'»r. .y.t.. fil.. 60..607 „n,.I. 8S „. ral 

information such as wha' *n«. a - a ~ . . , , 

••a. .lies are installed in the 

.P.r.tl,, rer elcn „„, tnjt la lnstalled> ^ 



restarted . 



in th. pref.rr... ..,,, 41 ..„. of tB , ^.^^ 

ril. «„ ls r , rtrred t0 a3 up0Mr . CATj syjtea 

13 r,re, r , d «. „ „ P0Kr . CLS , mt ^ ^^^^ ^ 

• * H?o,r.x BF . ,,„.. fll . $ou 13 ref<rrea to ^ HpoHf ?Bpi 

ayst.o file 605 is referred to as hoqmf t» ? 

to as HFOMF.rMS, system file 606 

is referred to as H&Omf ;nr , . 

OMF . S DF and systeo file 607 is referred 
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over 

use 2 ! 



th3t 3 tria ^* is now displays b - ch , „ . 

»-th in window SOC anc « 

region 7 9 7 of window - o j . 

In figure 60, window 900 has be,- 
>, clc *e<:. In Figure 

b ■ < "New Shape" is ae?»~-.,< s 

se.e..ed by placing ClJrsor 78 , Qy 

re5iM 79 7 ° f ^«^« 796, and click',. . b 

CK * n 8 a b ^t ton on b 

I" Figure 62, cursor 73. is used t0 a ., ect _ ^. 

s-ect selection "Share 
f " a PU11 «n u ra Figure fi , 

gUre 63 ' cursor 78 J ia U3ed 

select a regi-»- ar.? r . M 

si... o-.<? of window 70? T . _. 

, c . • " In Fl « ure 6 *. cursor 

^ —d to select selection -p ast .. - = b , ' 

7 o„ T u " pul1 down °enu 

9 ' reSUU ' 35 m Fi.ur. 65, < a 3 , a . 

,» » « " * 3 sharing of 

r - ^^-1 data ^cp » w • cv 

N" Shape" being displayed in 

re6i0n 7 5 7 aad in "lion or wi„, ow 79 , Jn Fi ■ ^ 

■»•« Shape- (object 7 5 *> is 3 . ^ 

770 f ' 15 ShCWB - t0 haVe « additional link 

770, frss its parent "*as»e / „• 

. a s „ e _,p" (object 707) 

'»»-«....... 7,.. 

69, cursor 78l ia „..,* „ „ 

«..« «. 3eleotlon . paste . rro] _ 

'83. T„. ,.,„«, 3Bown lB rigllr .. ?0> ls inUon 

; 

" »«» 1. ....... oo. ... 011tl< 

NewWave Office (object 100) 

J C " 100) » through a u nk 78o . 

- r ilu .-. 0WF ,00 13 ,„ 3W „ t0 „„ tiln ■ 

•»'«<». „.. .„,.. ftIe 605 , ]yjtea 6o6 i ^ ^ 
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glcbal eject, is , ,e S cen,e,, of giotal object. Although 
Figure TU shows only 3ix global objects, the number of 
global objects operating on a system is a matter of systes 

COnflgUr,:l0r - Any ° b - :ect in 3y S te= can refer to a 

global object by V-in.g the reference name of th. li„ k to 
that global object from the global parent. 

As may be seen frc = Figu-e r^u 

i-^cu.e ,<, r 4 ie records in 

H P 0 M F . C A ? are numbered consecutively T h.» „ w 

4,s -'' These numbers serve 

as tags, which identify each object. 

in the Preferred e=b,di,ent of t,e present invention, 
each record is i 28 bytes i, length. m e fields for file 
record 0 are listed in Table 1 below: 

Table i 

IFirstFreeEntry Contains the record number of 

the first free record in 
HPOMF.CAT, or "0" if there are 
no free records . 



Fileid Contains the null terminated 

string " H P OMF .CAT". This serves 
as a signature. 

VerSi ° n Contains the file format version 

number, which also serves as a 
signat ure . 

lMaxRecordNumber Con-a« n - « 

ton.ains the number of the 

highest record ever allocated 

from within HPOMF.CAT (this 

highest record may or nay not be 

free ) . 

Table 2, below, contains the fields for file records in 
HPOMF.CAT for file records other than file record 0: 
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to as :-:?c-ri>o.NV£. A „._„_.. r > . 

--s-.ptior. of each syste3 f;le is 

now g i v e n . 

System file 6 0 1 , HPnwr C a- . , 

u m ^ s also r^'prpfl-" ► ~ 

1 - k ""eu to as 

«.u« fc .CA; as a catalog of »^ ^ 

5 a_ the existing objects 
m the systes. In F1 ? _ 

- f «. .CA i 13 shewn to be 
record oriented. KPOMF.CAT has - n , 

has a plurality of r iie records 

although HPOMF.CAT aay con'j-n 

/ con.a.„ B . ny nor . e fUe reoords than 

sre shown in F'-j-. 71 - . , 

— • - 73. n.e re.ori 0 ia a 

cent.i.,, v.riou. signatures is , 

13 JSe3 t0 »ar.a S e a list of 

Tree file r*»co- J e * 

"• 4 •'«"•»•'• iS v. lu . vwe „ ir 

.«.««!,„«...., lhlt ». « L . t . „ ot e8rr . j(e<<|> fiie 

(not shown) either dar-n* 

I" tft« P.-e.'«rr«3 tsSadij.it ... 

-I.n. H.0M.-. vA T can gro „ 

" """" »••««. Wt -m. , hrlok . "" 

'11. re = ori , eersn , 3 , Jpecii , objMt eiii<4 t ^ 

8l " al T " • nr. „„.,.„ „ a „ 

■»• - »t..r ..j..,, ani .., „ ptiiraM , s ,. pseuao . 
^ , bJ . et „, thrsugs j60i 8i?>ii ^ ^ 

o> Je „, J50 . 255 are alJ0 „ ![hin H . oMr>etT> ^ 

Sl ° bil ° bJe " 25 °- 255 - - — or „. , r . 0Pe 06Jec ., 
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i 



■5 



20 



25 



-5 
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--lipae" in a mer.u window 7 q 7 roa 1fc 

.97 results in the data wit- n 

A3 shown in F;g u -e Si 

8 5 ' r " Ul: " • =».ng. both ,„ aata 

'^Played win.o. 796 ,„ fi data al 

.:«„ P ln reslon 755 

« onr ,oo . t . elBI tBat dit , aaaoetatea Bits ^ 

w o .» .r ».»...«„... tM 4tt< 8 " 

ls „ ot ac£ivtj 0M , |(J0 jstj 
V3..W0,. A4NN0UNCEC f „ th , t iiBk ^ nrw ^ ^ ^ 

request the new data. 

" P.r.n, ..j.,, 13 , ellYti 0Hr )ee ^ ^ 

-■•«. t, .. h , 05Ject jayuj thi ._ _ ^ 

.... .r t». llnk for „ hUB th . r , ls MduieBmi 

...t. ». In th . ppeaent caae 

- ». in r. W .„ ,„., ulnao „ , furtfter 

— crlp.1.. of Speclfleatlonj Jre founa t> 
*PPeficlx.s B, c a „d 0 . 

..«...,. of tll , prejent invention ^ tftjt ^ 
TO, !. able t0 ^ cf;id m ' 
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/ 



70 6 kncwir.2 t. h . e ih. rM »„ 

U.nu.y ,r ,r.y other ,. e , ll3 a6 „ ut ^ 

TS# "»««« - ii.. ..... tR . 

.... ... llnk . 7ae csUd o6j>ct ia<ntifijj ^ 

link using Just the data i d en t < 'i ea t i on „ w 

'--cation number of the link. 

OMF 100 does a' i .. 

a.. the translation a„ d i dentl f lcation of which 
links and which objects are Involved. 

6M ' 13 also referred to .3 

»»«0P. HP0MF.P RP contain, all the object and cliS3 

PrOPePtleS — «^.et Parties which are 

contained in „, 0M ,. CAT . Each record l„ system fi le 6oi 

( K? QHF . C A ? ) and system file 6C2 ( H*QMF clsi k 

r , ,„ «-OMF.CLS) has a properties 

"eld, as described above F Jf K „ 

EaCh P^P^tles field contains 
th« fields described i„ Table 6 below: 



DirDiskL 



Poo IS i ze 



Table 6 



Contains the position (byte 
offstt) within HPOMF.PRP 0 f tre 
Property li, t directory. 

nPropj 

Contains the number of 

tht d'lJ?* nU " ber ° f « ntt, l« in 
the directory entry array 

described below. 



Contains the combined length of 

in th* V"" ° f the P^PTties 
in the property list, including 



«»■•. This is the size of the 

biuw!° Py naoe po ° l d « 8e <-i°«a 



For each object and for eac* class at *„ «. 

«c v ciass, at the DirDlskLoc 

Position i- the HPOMF.PRa r « 1 . 

«• n-e is the property directory for 
that object or that-class t>. h« 

ciass. The directory has two major 



I 
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Pcrtior.,: the entry array, fol low , d fey t 

' cne n ««* pool . The 

-try array h as c „ , Blry fjjp 

P ?eriy in the property 



list. 

Table 7 



ValueLen 



ValueOlskLoc 



Specifies the length m bytes or 

:i; b a : s :e c ro a ! ed pro — 



CacheOf f set 



HpS^ 1 !!."! P03lt ^n Within 
HPOMF.PRp of tht j 

associated property! X ? f 
ValueLen Is 2ero , this is a i a „ 
«.ro . and there is niMx'u. 11 " 

stored anywhere. 

™ ! ri « la i> «nl, „„«; , t 

«": , ,i , ?:. t * not •"«»-tr»i i- 

t.,, p.« l8B0f .„„,.,„ contiinj th< nuu . t , p>ina£sa 
Pf0P " t,M V""' — »".i.t oraer „. 

-•»'•. ««. .«< tl.. of .,..«„, th , UJ>r uno 

created the object «t>* * 

J k ' etC ' For "ort inforaatlon on 
Properties, see Appendix D. 

«' — - ».,.!..,„ 6yt . blt „„ „„..,..,,,.. J 

•».«.«« or „. , tr „ , 0Ja ptct> of ^ ^ 

» .,«.. la Unsth . Ih . se fagej tM#4litiir fonov ^ 

"P. T„. Ml ..p t . .„ trp , y of uopda Bojt 

significant bit e* #a^h ^ - 

c. each w 0rd uaecJ flr>t# Tf)u3( btt3 ^ 

through 0 of the r^-*. 

the f.rst word of the bit.ap control the 

^location of pages 0 through , 5 of the on. 

» oi cnt file, respectively. 
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When atorair* in ► a r 

8- in t... 4lrat 102 „ page3 ia lnjufflcltst 

second bitmap Is added to the i e < a11 < 

•*-e .ollowlng page 1023. 

"'" P C °' ,tr0lS "" '»•«««. ..- Pages , 0 „ throu8 . 
uhlc „ !tI « ilJtely fcUov (Re je=ona 



needed 



are all allocated in the same bitmap T hi , , 

-toap. This causes the 

restriction that no directory or value ea « 

• 3lUe Can exce «<l 32K bytes 

C 102i * ti«ti 32) in length. 

^-em file 605 , HPOMr.IKS, is also referred to as 

— «-r.:, contai ., 3ali3tof thenie3thatyere 

- when each class was installed. m , 

Uf0rB,tl0B ^ S ° "I- can be deleted .her. 

the class is deinstalled. 

-ry beginning of HPOHF.IMS 1, a double word value 
MWCh 3erVeS 33 3 -"«tx/v. P , lon identifier. In th . 

preferred embodiment the value of -nis dauh1 

o. -nis double word must be 

0 1 0 1 ASCD hex to be valid. i„ Taole . th< 

Table 8, this number is stored 

» «... b...... „ t „, protocols fop 3topa<> ta ^ 

P.«l.-t.r ,r,«...„ „.„ t , th . prererpe? eobodla<nt _ 
« »0M. .l.r.,r«.,.. r 6y Intel corporaelon _ 
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terminated c'an r a -- * 

' ' " '»» ««.<«..,,. 0Mr 

«* = h terminated by a null b v te and „ 

' ' ' pre =^ed by a byte which 
« lv *> the length of the file na- < , 

and th deluding the length byte 

9nd the nul * terminator. Jf tht f . . 

the "«e begin, with the 

special character th . ,., 

' th « fUt la a 33u «ed to be located i„ 
HFNVPROG directory. Zf the f .. ' 

3Declal h 8 naae b «.Hn. with the 

special character ► * • , 

ne Hp NWDATA directory. 

r°r example, a 33u »e two cla 33es a -. , 
"A«- and e , Stalled: cla 33 

*~ an<3 class "CDF" ri 

BwCOp y 668 and "yv« to rh . 

HPKWDATA directory n 

-tory. Cla 33 - C DE" cau 3 ed , rile to be 

installed: "XXX" to HPNVPBnr a- 

HPNWPROG directory 668. 01vta thl 



Table 8 



or /'et content 
? CD AB 01 01 c., comments 

Length of AB record ( 12 

9 0U * 8 * Null 

Length of length byte -# 2 - 

s n 5< 00 



E 



0 A 00 9 59 °° 

Length of CDE record ( 10 
n "3 «m 115 on decimal) 

13 06 ° CDE " ♦ Null 

Length of length byte «. .. xxx , 
' 9 " 31 58 58 00 ..x^ Nuu 
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syst.. Fiu 605, kpok-.sdf i, alao referre(1 t0 as t?1 , 
•.h„«..« ,„.... HfCKr.SOF .„1,«, o„ly tt „ e „ th . h „ 
b..» .:..„:, ,»„ down . ... ls de;etea aj th> 3yjtet j;ar:j| 

an* cr,. t!! a, lt shut3 „,„„. 0 „ 3 . artu|>i if ^ ^ ^ 

missing, OMT assumes t*a* * 

3 l " a - the last session ended abnoraally, 

and so it goes through its e- a «h 

8 lts c - a ah recovery procedures to 

validate and repair the syste. riles as best it can. The 

SySt " fUe3 be in an l"""* but predictable state on a 

crash. These errors are corrected without user 
intervene,. Certain other .cinds or rile consistency 
errors are detected, but are not really possible fro. an 
"ordinary" 3yste0 crash. These . rpop§ are ln ^ 

eorr.et.bl. and the OMF win not allow the syste 0 to co.e up 

in this case* 

If HPOKf.SDF i 3 pre3 er.t, it contain, a lllt of obJect3> 
When the systea ls » eing 3hut down nor . Bally> each 
which t, active at the tiae can request that the OMF restart 
thea when the systea l 3 restarted. The list or objects, 
then is the list or tags or objects which have requested 
that they be restarted when the system is restarted. 

The rtrst word in HPOMF . SDF is a riag word. If this 
word is non-zero, 0 KF will execute its cr,sh recovery code 

ever, though HPOMF. SO* #*<«f. 

" Jl eXt3t3 - Noraal shutdown will set this 

Hag when produeini »h» fc« < <> 

u-.ng „ na flie lf sooe serl0U3 erpor occurre<J 

in the session being ended. 

After the rirst word, the rest or the rile is a 
sequence of three byte records. The first two bytes of each 



/ 
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record contain the tag of the object to be restored. The 
least significant byte is first. The third byte is not use 
in the preferred embodiment, and is zero. 

For example, if the system is shut down cleanly in th 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF wiU be as 3et out lfl Ta&le g 

Table 9 

offset content comments 

° 00 00 Indicates no crash recovery 

needed 

i . on 00 I ag of flrst ^ject to restart 

"° Unused and reserved 

7 Ta « of "eond object to restart 

Ul - Unused and reserved 

System file 7, HP0MFIC0.MWE, is a Microsoft Windows 
dynamic library executable file which contains a dummy entry 
point and no data. Microsoft Windows is a program sold by 
Microsoft Corporation, having a business address at 16011 NE 
36th Way, Redmond, WA 98073-9717. HPCMFICO.NVE also 
contains as "resources- the icons of each installed class. 
0MF modifies HP0MFIC0.MWE directly during run time, and 
loads and unloads It to get the icon resources fro. it. The 
format of HP0MFIC0.NWE i, defined In Microsoft Wl„ d0 w S 
documentation distributed by Microsoft Corporation. 

Normally working with a view (,ee discussion on views 
above) causes a child's application to be Invoked. Where 
Urge applications are involved, this can cause a lot of 
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overhead to be e 1 i B i r,a t ed . 

• .».P.fc.: l. an .»,.„ tr.at uses ,„ anllMt „ 4e frM 

• ..,.r„. Ufcr.r, referred t0 „ , araiiie ^ it6rj ^ 

<»- D*U ratner t„,„ U3lng tB . fun „ plUltion , xecuti6I< 

Tn, on!, „ t . fll . >SJOcUtea vlth a 
contain, data . bleh 13 t0 6e jent ^ a >hiii 
»«.„« otject. Th . coa , „ hlch e „ c> „ uljtej ^ 

,llh0 " 8h referr « 3 " »'««..!. HPr.r,, ls , tlll Jtor , d 

m director, HPOMFPHOC (directory 668 ). 

For example, F 4 xur+ «i «w 

8 " 81 » how « a object 501 linked 

to a child object 502 through a UnK SOU * 

a Aln * 50U « Associated with 

— «. 1, a .„.„„., 503 . „„„, em< osject hM 4m1imim 

"aPanot 503 i. . .p. elflsttlon for Unk soUi 

— P.h.« 50 3 la .„. t0 provldJ <tlt fpo= eMi( o6j>ct 5 ^ 

to parent 50, .Uncut tBe «.,.„ lt , 9f l „ eklnI an 
applicator, aaaoci.ted wltn child object 502. 

«• .h... l-Vt.-r. It, v„.„ «».,. ls „ a „ apsBot> chlld 
«J... ,„ , CUve ln opd<p ^ jtnd ^ ^ ^ 

Parent ,...„ Ml , ln ora#p fop ^ ^ ^ 

>.««r. an.pan.t 503 15 Jhov „ to provld ,_ vleu <it> ^ 

■•.«... r«r,«.r ..,l...„ ttlon , f anapjhots ape 

• 1. Appendix ,, Appendix c and .pp.r.dl* D. 

•»».«!. « i. a U« or »a-or data atructure, . Iehl . 

OMF 100. 
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Present invention. 

-PP.-1.C („,„..,.„ . Environaent: 

Naples) Gives example, of hew th. * , 

new the preferred eabodiaent of 
present Invention nay be i»m 

7 * lB " 1 "«t«d. including detail as 
to how o*r 100 allows data to be viewed b*. 

lewe<i b «tveen windows 

displayed on monitor 1 ft . 
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Claims 



2. 



An ob.ect based d.stnbuted computer s ystem composing a network of workstations and means for 
Mnsm.ttmg ob)ec!s be(ween w0rkstaDon , cnaracterised &y ob)ecfs in( . g fjrst 

storing data ano a second ob,ect type for presenting data to a user, wherein objects of the second type 
V-c, reference an associated object of the first type <V-s> to enable a plurality of users of workstations 
to access data of the ob,ect of the first type, comprising means for transacting an object of the second 
; ype V-c, between -orkstafons thereby to create a reference to the assooated ob,ect of the first type 
(V-s) for each workstation receiving an cbiect of the second type. 



A system accord.ng to cla.m . comor.smg means for cooymg an object of the second 

cetween workstations. 



type (V-c) 
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A system according to claim I or claim 2 where-n transmute n , 

an ,oen !( fie f ,60, for the assoc.** oc f ect of the "st .ypeTs' ' ° ^ SeCOnd ' VPe 

tr™r^^^ ~m 9 system mg „ eans 

**< -VPe ,V.„ store meet.no cata an'* £ « " ^^T^ ^ 0b ' eC ' S * *' 

^ iy^e iv cj are /or presenting meeting data 
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